Abstract
Introduction

1.
Successful social and economic development of regions without the implementation of effective management of the regional economy is impossible, as an underestimation of the regional factor can cause a number of serious fallout.
Improvement in quality of life is guide the development of a regional system. Regional management authorities need to create the prerequisites and need to effect on changes in the economic, social and political spheres of the region, leading to the quality transformation, and ultimately to change the human condition.
In managing the development of the region must take into account a significant number of factors and circumstances, to have complete, accurate and timely information on the socio-economic processes taking place in the region. Modern information support is created on the basis of the formation of automated data banks on specific territorial entity, and includes their analytical treatment.
Regional Forecasting is an essential element of information and analytical support. It is aimed at the scientific prediction of the future situation of the socio-economic system (region). It makes it possible to reduce the negative consequences of its development, to assess the results of managerial decisions that can optimize the management process.
Forecasting is an important tool used for creating the strategy and tactics of social development. Forecasting of social and economic development of the region is prediction of the future state of the economy and social sphere, an integral part of the state regulation of the economy, designed to determine the direction of development of regional complex and its structural components. There are economic, social and ecological implications of regional development, completion of labor, natural and material resources dependent on prediction largely. In modern conditions, economic forecasts are needed to identify the main directions of development of economic systems, the mathematical rating of the spillovers of economic solutions when constructing optimal economic strategies of the management.
Analysis and forecasting of socio-economic development are starting points of regional development management performance. On the basis of sound forecast aims of socio-economic development of region are defined, economic complex development concerned policy events and priorities are specified. And as a consequence of that, efficiency of regional development management largely determined by quality of these forecasts. Various aspects are considered in forecasting (Kokotkina, Sadovin, 2014; Sadovin, Koroleva, 2010; Tsaregorodtsev, Sarycheva, 2009) .
Most of the models of economic growth assign priority role increasing real output growth of basic factors of production -labor and capital.
One such model is the model of R. Solow, which describes the mechanism of long-term economic growth, to maintain balance in the economy and full employment factors (Sadovin, Kokotkina, Bespalov, Borisov, & Tsaregorodsev, 2015) .
R. Solow used a modified Cobb-Douglas in the analysis of economic growth, but with the addition of factor -the level of technology development. However, Solow thought that improvements in technology will lead to a proportional increase in the factors of labor and capital:
( 1 ) when -output; -fixed capital; -labor (as salary); -level of technology development; -production function of Cobb-Douglas.
The contribution of technological progress is the remainder after deducting the share of growth of output produced by the increase in labor and capital if the share of capital in output is capital-labor ratio, capital productivity (number of products of production assets on the single currency), the share of labor as productivity. This is the Solow residual, which expresses the share of economic growth through technological progress or "progress in knowledge."
Background of the analysis are substitution of labor and capital (as in the modal of Cobb-Douglas), decreasing limiting productivity of capital; constant returns to scale, a constant rate of disposal of fixed assets; lack of investment lags.
Dynamics of output depends on the amount of capital with unchanged employment (capital-labor ratio). In turn, the amount of capital is changing under the influence of investments and disposals of fixed assets. The size of investment depends on savings rate, with an increase in they grow, exceeding the outflow of capital, and capital-labor ratio increases. With the growth of capital-investment growth rate (savings) naturally falls. Investments to increase the capital stock so outflow to reduce. Balanced level of capital-labor ratio is the level of capital stock, where investments are equal to his outflow. If it is achieved, then economy will be in the long-run tranquility.
If balanced growth then his pace is determined only by technological progress and population growth. Population growth reduces capital-labor ratio at a similar capital stock. Mobilized investments cover not only the outflow of capital, but also endow with capital of new job in the same volume.
In order to maintain capital-labor ratio a constant level and the population growth, the capital shall be increased tempo as rate of population growth.
In the Solow model technological progress is the one condition of constant improvement of living standards as technological progress aims to establish sustainable growth of capital-labor ratio and capital productivity.
In today's world, it popularizes the concept of "economic development without growth" or "zero growth" in the West especially. That is due, on the one hand, the fact that on the basis of scientific and technological revolution has reached a high level of per capita production, and with another -significantly reduced the rate of population growth. Economic growth is the cause of violations of human life of the biosphere also is limited to raw materials and fuel resources of the planet according to the advocates of this concept.
Solow model, focused on GDP (GRP), has the form:
(2) This model assumes that the investments are converted into assets instantly, but the development of capital 
It calculates the derivative to determine the dynamics of the input of assets taking into account investments and delay:
.
(8) Then the Solow model to become consideration of delay while putting of assets:
Methods and Materials 2.
The purpose of research to build a dynamic model of Solow and Solow model consideration of delay while putting of assets for different values of the exponential distribution function and predict the level of gross regional product in 2013 for the Volga Federal District.
Research methods: -Theoretical: research, that is the analysis of R. Solow models for application to the task; learning approaches, methods and methodology of regional forecasting; -Empirical: collection, analysis and initial processing the necessary statistical information; regression analysis using the program Stata 9.2. The structure of the test data includes observation of the same economic unit, which were at different times (2000 -2012 years) . Sample combines both cross-section and time-series data type. Thus, at any given time there are spatial data types in terms of gross regional product, and for each unit of its corresponding image data (short) time series. Therefore, evaluation conducted based panel structure data. We used data to build a dynamic model of economic growth in the regions of the Volga Federal District for 13 years (2000 -2012) for 14 regions.
The main characteristics of the model were the following variables:
1. gross regional product -;
2. the value of fixed assets -;
3. the labor force employed in the economy -;
4. the economically active population -;
5. the value of investments in fixed assets -;
6. consumption -.
Results
3.
Conducted a regression analysis variables influence factor on the formation of a variable on panel data using the analysis package Stata 9.2. Built regression equation with fixed effects according to the fourteen regions of the Volga Federal District:
(10) t -statistics (-0.37 ) are significant. The parameters of the regression model are used as an overall of the parameters, it was necessary to obtain statistical estimates of the significance of the regression parameters. Knowing the standard error of the estimate of the regression coefficient, calculated the probability of random deviation from zero sampling rate, the application of this Student's t-criterion.
In this model ttab.(0.05; 165) = 1.97, the value of fixed assets is insignificant according to Student's t-criterion. Also it was built a regression equation on panel data with random effects describing the dependence between endogenous variable and exogenous variables: Student's t-criterion it's possible to check the significant of indicators forming a part of the regression equation ttab(0.05; 165) = 1.97; wherein the value ttab < tcr for exogenous variables, then exogenous variables are significant.
In previous models, as a factor in the labor force was taken rate of the population employed in the economy. Also conducted a regression analysis variables influence factor on the formation of a variable , where he was taken rate "the economically active population".
Built regression equation with fixed effects according to the fourteen regions of the Volga Federal District: Student's t-criterion it's possible to check the significant of indicators forming a part of the regression equation ttab (0,05; 165) = 1,97; wherein the value ttab < tcr for exogenous variables, then exogenous variables are significant.
As a result of built four regression equations. Regression equations determine the dependence of the gross regional product of the VFD of the value of fixed assets of the population employed in the economy, of the economically active population. We use the Hausman test, which allows establishing the existence of endogenous in the model in order to test which model is the most primary for analysis. The Hausman test showed, that = 25.49, PV=0.00000, so the 5% significance level then the hypothesis lack of endogenous rejected. It is considered to be the best model with deterministic effects relatively.
Then used the regression equation with fixed effects, where as one of the independent variables is the economically active population.
According to equation (12) is constructed multiplicative production function ( ), reflecting the impact of factors of production -labor and capital -the value of gross regional product:
( 1 4 ) Based on the parameters of the production function implies that an increase in fixed assets by 1%, gross output increased by 0.07%, while increasing the number of employees by 1%, output increases by 0.85%. it characterizes the rate of growth of gross regional product under the influence of scientific and technological progress.
An important question is about the growth of the gross regional product due to technological progress in 2012 compared to 2010, if the value of fixed assets increased by 21.05%, the number of economically active population decreased by 1.1% and the gross regional product increased by 38.56%. Thus, the function of (14) Predicted values of basic parameters of the dynamic model of Solow considering lag when entering assets for different values for 2013 are shown in Table 4 . As result, Solow built a dynamic model and the Solow model, taking into account the delay in the entering of funds derived forecast values the gross regional product of the Volga Federal District in 2013 are summarized in Table 5 In order to assess the accuracy of the predicted values, obtained by the Solow model, constructed equations of different growth curves. The growth curve allows you to get aligned or theoretical value of the levels of the dynamic series. These are the levels that would be observed in the case of complete coincidence with the curve of the dynamics of the phenomenon. Considering linear approximation, to become: The value of the gross regional product in the next two years below current levels (Figure 1) .
With the help of polynomial approximation to become:
(17) , Obtained model can be called reliable, because coefficient of determination is very close to unity. Significant of model verified using F-criterion. Student's t-criterion it's possible to check the significant of indicators forming a part of the regression equation. ttab (0.05; 16) = 2.12; for the first factor tcr (0.05; 15) = -0.97, for the second -tcr (0.05; 15) = 9.92, then only second factor is significant.
Graph of polynomial approximation is shown in Figure 2 . (18) , Obtained model can be called reliable, because coefficient of determination is very close to unity. Significant of model verified using F-criterion. Student's t-criterion it's possible to check the significant of indicators forming a part of the regression equation. ttab (0.05; 16) = 2.12; the first factor tcr (0.05; 15) = 26.36 is significant.
Graph of the exponential approximation is shown in Figure 3 . Thus, we built four equations of growth curves. It should be noted that these trend lines very well describe the gross regional product of the Volga Federal District. The best model is the polynomial trend line; the coefficient of determination is the maximum. Consolidated results forecasts for the obtained models are presented in Table 6 . [2008] [2009] , which contributed to the deterioration in the main economic indicators in most countries, which will have an impact on the economy of the VFD undoubtedly.
Economy of the region can also be judged by the rate of accumulation (the share of gross investment in GDP). Dynamics of changes in the rate of accumulation is shown in Figure 4 . 
Conclusion
5.
Analysis of multiplicative production function, needed to build the Solow model shows that elasticity of labor much more elasticity in terms of capital to the Volga Federal District, so take a decision on the extensive nature of economic growth. On the basis of the Solow model forecasts were built the main macroeconomic indicators in the district 2013-2015 year.
It was predicted the level of the gross regional product by the Solow model, taking into account the delay in the commissioning of funds for different values of the exponential distribution function for 2013.
To assess the predictive values are built different growth curves. It should be noted that these trend lines describe the gross regional product of the Volga Federal District is good enough.
The best model is the polynomial trend line; the coefficient of determination is the maximum. Predicted values are similar between the Solow model and polynomial trend line.
Deviation is 0.06%, which demonstrates the high accuracy of forecasting. Therefore, it is necessary to take into account the degree of influence of factors on economic growth at the regional policies. Programs to stimulate economic growth must be developed for the same type of socio-economic development of regions.
